I. INTRODUCTION
In a recent paper 1 one of the authors constructed four infinite hierarchies of Lie-Backlund transformations of the Federbush model.
•
3 Moreover he computed four creating and annihilating local (x,t)-dependent Lie-Backlund transformations that lead to these hierarchies. In this paper we show that to these four creating Lie-Backlund transformations, we can associate four t-dependent conserved functionalso By consequence the attempt to construct recursion 4 . 5 operators from these creating Lie-Backlund transformations failed since they are Hamiltonian vector fields. By recursive action of the Poisson bracket with these functionals we construct infinite hierarchies of conserved functionals associated to the (x,t)-independent Lie-Backlund transformations. This will be done in Sec. II. In Sec. III we construct four new (x,t)-dependent Lie-Backlund transformations from which we shall prove the existence of four infinite hierarchies of t-dependent conserved functionals, and consequently hierarchies of (x,t)-dependent Lie-Backlund transformations ofthe Federbush model. A formal proof is given in Appendix B, while a survey of the already known vector fields is given in Appendix A.
We want to stress the fact that all computations have been worked out on a DEC-system 20 computer using RE-DUCE 6 and a software package 
where {.,.} is the Poisson bracket defined by (1.6) where (.,.) denotes the contraction of a one-form and a vector field. These notions shall be used throughout Sec. II and III.
II. CONSERVED FUNCTIONALS FOR THE FEDERBUSH MODEL
We shall discuss conserved functionals for the Federbush model. This model is described by Eq. (2.1) is rewritten as a system of eight nonlinear partial differential equations for the functions U\, . •• ,V 4 ; i.e.,
where, in (2.3),
Equation (2.3) can be written as a Hamiltonian system
(by f~ 00 we mean integration of the integrand with respect to x). In (2.4), dH is the Frechet derivative of H defined by
In a previous paper l we constructed four first-order Lie- given by
In (2.7a), R 12 , R34 are defined by
(Note that we use F for the density of the conserved functional F, so F = f~ 00 F.) The associated Lie-Backlund transformations can be derived from (2.7a) by the formula 9) and for reasons of completeness they are surveyed in Appendix A at the end of this paper. 
{F(Z t), F( Yo+)} = 0,

{F(Zt),F(Y~I)}=!mi{!RI +~2}=!mi F(Y o +),
(2.14)
{F(ZI+),F(Yt)}= -F(Yt),
and similar results for 
I III. INFINITE HIERARCHIES OF (x,t)-DEPENDENT LIE-BACKLUND TRANSFORMATIONS AND THEIR ASSOCIATED HAMILTONIANS
In this section we shall prove by construction the existence of infinite hierarchies of (x,t)-dependent Lie-Backlund transformations
Since the Lie algebra of Lie-Backlund transformations is a direct sum of two Lie algebras, I we shall restrict our considerations from now on to the" + " part. First of all we construct the vector fields Z t , Z ~ 2 (cf. Table I ). Second, we prove that [Z 1+ ,Z 2+] is independent of Z 0+ , Z t , Z t , and by an induction argument we obtain an infinite hierarchy. The same arguments apply to the other hierarchies. Moreover we shall prove that the vector fields Z ~ i are Hamiltonian vector fields, and the associated Hamiltonian densities are given. where, in (3.2), ai,Pi (i = -3, ... ,3) are constants and Cis (X,/) independent of degree 4. Eventually, after a huge computation, we obtained two Lie-Backlund transformations
Z2+ =x(Y 3 + +!miYt) +/(Y 3 + -!miYt) +C 2 +,
where, in (3.3), 
Z2-
Remarkably, the vector fields Z 2+ , Z "!:. 2 are again Hamiltonian vector fields, and the associated Hamiltonian densities are computed to be 
while the action on the F(Z ;+ ) ieZ hierarchy is
a result which is twice the action of Z ~ I , being similar to the result obtained by Ten Eikelder ll for the massive Thirring model.
IV. CONCLUSION
We obtained four infinite hierarchies of (x,t)-independent Lie-Backlund transformations and four infinite hierarchies of (x,t)-dependent Lie-Backlund transformations, which are all Hamiltonian vector fields. The corresponding densities are given.
while the (x,t)-dependent Lie-Backlund transformations are given by
Y~d· Similar results have been obtained for the" -" part. I
APPENDIX B: THE INFINITY OF THE HIERARCHIES
We shall prove a lemma from which the existence ofinfinite hierarchies of Hamiltonians 
immediately follow. In this lemma the lower indices of u, v refer to partial derivatives with respect to x (i.e., U I = u x ' U2 = uxx ,"') ' Lemma: Let H" (u,v), K" (u,v), H" (u,v) , and K" (u,v) be defined by H" (u,v) = I: '" (u~ + ~), K,,(u,v) = I:", (U,,+IVn -V,,+IU,,) , Hn (u,v) = I: ' " x(u~ + ~), K(u,v) Proof We shall prove relations (B5a) and (B5c) (the other proofs run along the same lines):
8H"
8H" Tu= (-1)"2u 2 ", &= (-1)"2v2n'
8H 8H 8u" = ( -l)"2(xu" )("1, 8v" = ( -l)(")2(xv" )(n). 
